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Abstract 
Human interventions like industrialisation, urbanisation&commercialisation in ecologically vulnerable coastal areas often lead to 
deterioration of the environment. Tourism is a major economic activity which can bring significant transformations in the lives of 
people in a destination. Some of the changes can be beneficial in the form of economic growth   and infrastructural developments 
leading to overall improvement in living standards. At the same time, it can also lead to adverse environmental impacts due to 
increased commercialisation, radical changes in land use, growth of crimes etc.  Studies conducted in the town of 
Varkalarevealed that the coastal settlements are undergoing rapid transformations as a result of uncontrolled tourism activity in 
recent years. Unless immediate corrective measures are taken by the authorities, this will lead to socio- economic,physical and 
environmental degradation of the coastal region which will adversely affect the tourist inflow into the destination. This paper 
gives an overview about impacts of tourism development in coastal areas and the impact of tourism on the coastal environment of 
Papanasam beach in Varkala.  
© 2016 The Authors.Published by Elsevier Ltd. 
Peer-review under responsibility of the organizing committee of ICETEST – 2015. 
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1. Introduction 
 Coastal areas are transitional areas between the land and sea characterized by rich biodiversity and they 
include some of the most fragile ecosystems on earth, like mangroves and coral reefs. At the same time, coasts are 
under high population pressure due to rapid urbanization processes. Majority of today’s world population live in 
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coastal areas which are most visited by tourists and tourism presents the main economic activity in this region. 
Travel & Tourism generated US$7.6 trillion (10% of global GDP) and 277 million jobs for the global economy in 
2014[11].In India the contribution of tourism to GDP is estimated as 8.6% in 2010 and it creates 49 million jobs. In 
the state of Kerala, tourism has become the largest economic sector and significant contributor to the sustainable 
development. It has reached a status of 0.6 million foreign tourist arrivals and 37.97 billion rupees as foreign 
exchange in 2010.Total employment generated from tourism in the state  is estimated as 1.2 million[12]. Studies 
conducted in the coastal town of Varkala show that tourism has emerged as the main economic activity in the 
region. The impacts of tourism development on the coastal environment in terms of urban sprawl, linear 
urbanisation, environmental degradation, generation of waste, transformation of habitats, and changes in the social 
environment, are already visible in the region. 
2. Coastal Tourism: Issues and Challenges 
 While tourism is one of the world’s largest industries, coastal tourism is the fastest growing form of 
tourism, with a marked increase over the last decade. The economic importance of coastal tourism is indisputable. It 
represents one of the main sources of revenue for many countries and regions. This has resulted in creating major 
socio-cultural, economic, physical and environmental impact in many coastal areas, which are particularly 
vulnerable to pressures associated with its growth. Communities certainly benefit from tourism through the creation 
of employment opportunities, the increases in revenue as taxes, foreign exchange earnings, infrastructural 
development etc. It can foster greater understanding between people and cultures and provide cultural exchange 
between guests and hosts. Sustainable tourism can also improve the revitalisation of cultural and historical traditions  
by regenerating traditional arts and crafts. It can stimulate a feeling of pride in local and national heritage and create 
interest in its conservation. Tourism can significantly contribute to environmental protection, conservation and 
restoration of biological diversity through the creation of national parks and wildlife sanctuaries, increase public 
appreciation of the environment and spread awareness of environmental problems [2]. 
Tourism beyond the carrying capacity of a destination often creates many negative impacts on the environment 
as well as the local society.  Absorption of financial profits by foreign investors and suppliers can result in the 
absence of benefits for local communities, known as 'leakage effect'. The negative impact of tourism on traditional 
lifestyle and local customs, can lead to the erosion of traditional socio-cultural values and the loss of identity of the 
local population. Commercialization of local culture can create 'reconstructed ethnicity'[2]. Increase in crime rates, 
drugs trade,vandalism, trafficking etc. are considered as unwanted by products of tourism growth. Another adverse 
effect of tourism on the environment is increased pressure on the carrying capacity of the ecosystem. Flow of 
tourists to ecologically sensitive areas has resulted in destruction of rare and endangered species due to 
trampling,killing, disturbance of breeding habitats etc. Noise pollution from vehicles and public address systems, 
water pollution, vehicular emissions, untreated sewage, etc. also have direct effects on bio-diversity, ambient 
environment and general profile of tourist spots. Massive tourism developments have altered the natural dynamics of 
coastal ecosystems resulting in sea erosion,loss of valuable habitats (such as sand dunes, coral reefs, wetlands and 
mangrove forests), and the loss of rare animal and vegetal species [13]. 
Together with recreational urbanisation, mass tourism is one of the main causes of the‘littoralisation 
phenomenon’ (ribbon development) and severe ecological losses in coastal areas. A lack of land-use planning and 
building regulations in many destinations has facilitated sprawling developments along coastlines, valleys and 
scenic routes for providing tourism facilities. Increased tourism activity can result in drastic changes in land use, 
increasing land values, building density, and aesthetic pollution due to uncontrolled real estate development. All 
these can lead to the alteration of the architectural and local character of the environment, particularly for traditional 
coastal settlements [2]. 
2.1. Tourism Area Life Cycle  
 Studies conducted by researchers have shown that tourism areas have genesis and growth and they evolve 
over a period of time. 'Butler's Model of Tourism Area Life Cycle’ is helpful in explaining this process.According to 
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this concept, destinations pass through various stages of development such as exploration, involvement, 
development, consolidation, saturation and finally decline or experience rejuvenation [Fig.1]. Stanley.C.Plog (1972), 
a noted behavioral researcher categorises tourists as 1) allocentrics: independent adventurous travelers who prefer 
unexplored destinations and likes to interact with local culture 2) psychocentrics: mass travelers who seeks familiar 
surroundings and avoids mixing with local culture and 3) mid- centrics: who are in between these two. 
In the exploration stage, a place is discovered by a small number of  tourists (allocentrics), attracted by 
natural/cultural uniqueness of a place which is marked by lack of access and facilities. As the number of 
visitorsincreases,the local residents begin to provide infrastructure for tourists in the season.This is the involvement 
stage, when there is a high degree of contact between hosts and tourists. The development stage shows a well 
defined tourist market with most of the facilities provided by external organisations. Changes in the physical 
character of the destination may be noticeable and the types of tourists are predominantly mid-centrics. At the 
consolidation stage, the destination has matured with all kinds of infrastructure and a marked recreational business 
district. The rate of growth in number of visitors tends to decrease with more psycho-centrics, often creating 
discontent among local people. The adverse impacts of tourism are more visible. As the area enters saturation or 
stagnation stage, peak number of visitors will have been reached carrying capacity limits of many variables 
exceeded and destination shows many social, economic and environmental problems. The types of visitors are only 
mass tourists or psychocentrics. In the decline stage the area loses its charm and shows declining number of visitors. 
Many tourist facilities are put to alternative uses and ultimatelythe area may become a 'tourist slum' or lose its tourist 
function completely. On the other hand, a rejuvenation stage can be created by updating, upgrading or adding new 
secondary attractions [1].    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1.Tourism Area Life cycle (source: Richard Butler, "The Tourism Area Life Cycle: Applications and Modifications) 
 
3. Varkala: An Overview 
Varkala, is a coastal town located approximately 51 km north west of Thiruvananthapuram city in Kerala, India 
[Fig 2].This town, also known as 'Dakshina Kasi'due to the presence of Janardana swami temple and the holy beach 
of Papanasam, was a major Hindu Pilgrim centre since ancient times. On 'Karkidakavavu'  day in July, millions of 
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pilgrims arrive on the beach to give offerings for departed souls.Varkala emerged as a popular international tourist 
destination in the last decade due to its unique topography of tranquil beaches & laterite cliff formations. Tourism 
with its multiplier effect in local economy has resulted in rapid urban growth & transformation in the residential 
areas surrounding the beach. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.2.Location of Varkala in Thiruvananthapuram district,Kerala,India (Source:Development plan for Varkala, Dept. of Architecture, College of 
Engineering,Trivandrum) 
 
3.1. Origin and Growth of the Town 
According to legend, Varkala is the place where sage Narada  along  with his disciples did  penance ,where he threw 
his 'Valkalom'(garb made of bark of a tree) to redeem from Brahma's curse and built a temple on the sea shore 
dedicated to Vishnu. Hence the Papanasam beach is considered sacred by Hindus, a place to wash away all sins [4].  
The Dalawa (minister) of Travancore kingdom built an ‘Agraharam’ (traditional settlement of Brahmins)in 1762 
near the temple. This forms the heritage core of the town. In 1877 Travancore kingdom built the T.S canal as a 
major water transport network connecting northand south of Kerala. This passed through Varkala enhancing 
connectivity with cities of Thiruvananthapuram& Kollam. Trade & Commerce increased and 'Vallakadavu' (boat 
yard) emerged as a commercial hub  of the town. 
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Fig.3. Map of Varkala (Source: Development planfor Varkala, Dept. of Architecture, College of Engineering,Trivandrum) 
 
Sree Narayana Guru, the great spiritual leader of Kerala, established a temple & an ashram on the hills of Sivagiri 
in 1904. This became a major pilgrim centre attracting millions during annual Sivagiri convention in December. 
With the introduction of meter gauge railway in 1912, area around railway station, 'Maidanam' became the centre of 
commercial activity. Varkala having an area of 4.09km with a population of 7560 was considered a census town in 
1961 due to its special characteristics. During 70s there was large scale migration of population from Varkala to 
Gulf countries for jobs. The flow of remittances from foreign countries resulted in economic prosperity and 
increased urban growth in the town. Varkala was declared as a municipality in 1980.Varkala emerged as tourist 
destination in  ‘90s .The establishment of Taj hotel in Varkala in 1994 further accelerated  the arrival of international 
tourists in large numbers [Fig.3]. 
3.2. Morphology 
Varkala is a municipality located in Chirayinkil Taluk within Thiruvananthpuram district in Kerala.The town 
consisting of 30 wards has an area of 14 sq.km and a population of 40078 as per 2011 census .Out of these, five  
wards are on the western coast. Varkala town falls within the low land and midland regions of the state. The coastal 
areas are unique due to the presence of  80 feet high red laterite cliffs running parallel to the coastline with 
numerous mineral water springs .These cliffs are the only place in west coast of the country where sediments in the 
mio-pliocene age (13 lakh-2.5 crore years old) are exposed. Hence the Geological Survey of India has already 
initiated efforts to protect the cliffs, shorelines and nearby areas of the Varkala coast as a National Geo-Park to be 
included in the list of World Heritage Sites of UNESCO. 
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The T.S Canal,a water way previously used as a major means of transport in the state, passes through the centre 
of the town in north-south direction with two tunnels at Sivagiri& Chilakoor. The change in modetransportation 
from water to land brought by railways & roads has led to the neglect of this engineering marvel, which is in a 
dilapidated condition now. Significant urban transformations resulted due to this evolution of transportation 
systems. Since Varkala is not directly linked to national highways, the Varkala railway station serves as the main 
entry point to the town. Railway lines are the defining factor in developing Varkala's present form, giving it a linear 
character [4]. 
3.3. Socio-economic characteristics 
The socio-economic profile of Varkala shows some unique characteristics. As per census 2011, Varkala with a 
population of 40048 shows negative growth from population from 40728 in 2001.The average household size has 
decreased to 4.2 from 5.48 in 2001.The population density is as high as 2695persons per square kilometres which is 
3.13 times the state average. Even though the total population has decreased, the total number of households 
increased to 9498in 2011 from 8376 in 2001.This clearly shows the trend of rising income level and nuclear 
families. The sex ratio of Varkala is 1187 which is higher than 1084 in Kerala and indicates out- migration of males 
for jobs.Varkala was predominantly an agricultural area with paddy,coconut, cashew and other cash crops.Only 2% 
of the main working population is engaged in agriculture and 3% in cultivation whereas other workers account for 
93% of total main working population.In the last decade, Tourism has emerged as the dominant economic activity of 
the town, mainly focusing on beach tourism & pilgrim tourism [4]. 
3.4. Land-use pattern 
The predominant land use is residential (52.6 %) followed by paddy fields (21.4%)[5]. There is increased land 
use conversions to higher order in the central part of the town and the 1.5km coastal strip towards north of 
Papanasam beach. A land use/land  cover analysis of Varkala using remote sensing and GIS done in 2012 by 
comparing landuse/land cover maps of 1966 and 2004 shows major  transformations in the existing  land use pattern 
[Table.1].The paddy fields underwent changes from 2.74 km2to 0.27 km2. The paddy fields are reclaimed as fallow 
land, built up area, perennial crop with settlement etc. A far-reaching land use change was noticedalong the 1.5 km 
stretch of coastal area from Papanasam towards the north. The difference in beach area is mainly due to the cliff 
erosion and seasonal variations of shorelines [6]. 
Table1. Changes in Land use in Varkala 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Source: "Land use & land cover utilisation for sustainable coastal tourism development of Varkala, India",International journal for Plant, Animal 
& Environmental sciences, Jan-March-2013) 
SI No 
Land use/ land 
cover type 
Land use in 1967 
(Sq.km) 
Land use in 2010 
(Sq.km) 
1 
Perennial crop with 
settlements 
19.46 20.18 
2 Perennial crops 2.87 1.74 
3 Paddy fields 2.74 0.27 
4 Fallow land - 2.59 
5 Sacred grove 0.04 0.01 
6 Cluster of hotels - 0.09 
7 Beach area 0.19 0.14 
8 Built up area - 0.26 
9 Helipad - 0.02 
10 Kayal(backwaters) 4.32 4.32 
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3.5. Housing & infrastructure 
As per 2011 census, the general housing condition in Varkala municipality is found satisfactory. 67.60% of 
houses are in good condition, 24% of houses are in liveable condition and 8.4% are in dilapidated condition. There 
are 14874 houses for 9498 households with a housing density of 693 units/km2.This includes general houses, 
Agraharams& slums. The difference between houses and households is5376 and number of authorised home stays 
are only 370.This huge difference is due to the large number of unauthorised home stays & other facilities which 
caters to the tourists [4] . 
3.6. Tourism scenario 
Beach tourism, pilgrim tourism, health tourism and backwater tourism are the main types of tourism in Varkala. 
The holy beach of Papanasam and 2000 year old JanardanaSwamy temple attracted large number of Hindu pilgrims 
since ancient times. 'Sivagiri mattom' is yet another pilgrim centre which attracts millions during the annual 
convention in December. The backwaters of Kappil and Edava located outside the municipality also attract many 
tourists. Government Naturopathy hospital and Government Ayurveda Hospital are mainly responsible for 
emergence of health tourism. 
4. Study Area: Papanasam region 
 Papanasam beach is located about 2.5km from the city centre (Maithanam.).The Papanasam beach road 
connects the beach with the town. Studies conducted in Varkala showed that tourism activities are concentrated 
along the 1.5 km long stretch of coastal area from Papanasam towards the north .The coastal wards adjoining this 
stretch such as Temple, Papanasam, and Vilakulam were selected for the study as they are most affected by tourism. 
On either sides of beach road are the North cliff[Fig.4]& the South cliff [Fig.5].Tourism developments are 
predominantly seen on the northern cliff starting from Papanasam and reaching up to backwaters of Kappil outside 
municipal boundary. There are about 102 resorts of different classes concentrated within the distance of 1.5 km from 
Papanasam on the north cliff [6] . The heritage zone comprising of Janardanaswamy temple&Agraharams are 
located on the southern cliff.[Fig .6]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.4. Papanasam beach -North cliffs     Fig.5 .Papanasam beach- South cliffs 
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Fig.6. Map of study area:Papanasam  (Source: modified from google map) 
 
4.1. Tourism development at Papanasam 
 Beach tourism and pilgrim tourism are the dominant types of tourism activity in the study area. Health 
tourism is also fast emerging due to the existence of government naturopathy hospital near Helipad on the cliff. The 
international tourist season is from October to March. Thousands of Hindu pilgrims gather at Varkala in July/August 
during ‘Vavubali’,an offering for departed souls at Papanasam beach.[Fig.7] shows the annual tourist arrivals in 
Varkala [4]. The total number of domestic tourists is far more than foreign tourists in the peak season and this 
number also includes the pilgrims in December/January during the annual Sivagiri convention. 
Results from tourist surveyshows that majority of the tourists are from Europe, USA and Australia and the average 
duration of stay ranges from 3 to 4 days. Natural beauty and secluded character attracts 75% of the tourists. Majority 
of them are educated, urban middle class travellers who prefer budget hotels. Tourist-host relations aregenerally 
good with visitors making friendship with local families who provide them accommodation. Local people also visit 
the beach in large numbers on evenings and Sundays. Infrastructure like water supply, sanitation, waste disposal are 
lacking on the beach. Tourism infrastructure in the accommodation sector is mainly provided by local people in the 
form of home-stays [3]. 
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Fig.7.Annual tourist  arrivals in Varkala (Source:Tourism Report-2014, Kerala Tourism development Corpoation) 
4.2. Activity Zones 
There are four major activity zones in the region; temple junction, beach road, Papanasam beach and cliff edge. 
Located about 500m from beach, Temple junction is a major commercial & transportation node. The Janardana 
swami temple, the tank and the holy springs add a strong spiritual character to this junction. Beach Road extends 
from temple junction to the Papanasam beach and divides the laterite cliff into north cliff and south cliff. This 500m 
stretch is characterised by large scale tourism development in the form of hotels, many of them conflicting with the 
surroundings in scale and character. The shallow beach has an enclosed profile due to the presence of towering 
laterite cliffs running parallel to the coast and creates an intimate scale. The entrance to the beach is the spiritual 
zone where people offer ‘Vavubali '. A small stream originating from the cliff separates this zone from tourist 
activity zone. The built form of the newly built star hotel in this zone stands in stark contrast to the tranquil 
landscape [Fig.8]. The pedestrian walkway on top of the cliff starting from the beach entrance towards north is a 
favorite spot for the tourists as it offers spectacular views of the sea [Fig.9]. During peak tourist season from 
November to march this stretch undergoes a drastic transformation. The residential settlements located near the 
pathway are transformed to provide various facilities for the tourists such as shops, boutiques, hotels &various types 
of tourist accommodation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.8. Commercial development on the beach   Fig.9. Pedestrian path  on top of North cliff (Source:Development 
plan for Varkala, Dept. of Architecture, College of Engineering,Trivandrum) 
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4.3. Impacts of Tourism development 
Various studies done based on data from secondary sources, direct observations and surveys among tourists and 
host population show that tourism has already made its profound impact in the socio-economic and physical 
environment of Varkala. 
a) Socio-economic impacts 
Tourism provides an opportunity for local economic development through small and medium enterprises like 
shops, restaurants and travel agencies. Providing various types of home-stay accommodation for tourists is a major 
economic activity during season. Many larger hotels and restaurants in the region are run by businessmen from 
outside which results in siphoning of income due to 'leakage effect'. The hospitality and language skills of the local 
people are enhanced by their interactions with tourists[3]. Studies conducted on Resident perception about Tourism 
show that majority of local people believe that tourism is good for economy, promotes infrastructural development 
and gives more opportunities to people in the region. But 29.67% feel that there is increase in crime levels due to 
tourism. For 5.87% people tourism disrupts their life through traffic congestion, parking problems, excessive noise 
etc during peak seasons. But still 60.63% people believe that tourism has brought more benefits than problems in the 
region [5]. 
a) Impacts on Natural environment 
The cliffs running parallel to the cost are the unique attraction in Papansambeach. The 6 km long,40 m high 
Varkala cliff exposes various lithological units formed 15-20 million years ago. It is a geological monument which 
entombs records of past climate, sea-level changes and earth movements (tectonism). The laterite cliffs are getting 
eroded during monsoons every year due to increased human activities on the edges as well as sea erosion. Increase 
in construction activity within the 50m 'no construction zone on top of the cliff as well increased vehicular traffic 
through the pedestrian path on the cliff is the two major activities to be controlled. Since 1967, the shoreline 
adjacent the cliffs of weak laterite rocks have retreated by nearly 25 to 50m[6]. 
The areas close to the tourism zone are experiencing the phenomenon called   'recreational urbanisation '. Open 
spaces, paddy fields and small streams in this area are getting filled up as result of construction activity for tourist 
facilities. Land value is increasing tremendously with tourism growth and this accelerates the rate of 
commercialisation. There is drastic change in the existing land use pattern. A study conducted by comparing and 
analysing the land use/land cover maps of 1966 and 2004 using GIS shows that major changes are noticed in the 
land usepattern especiallyalong the 1.5 km stretch of coastal area from Papanasam towards the north due to 
tourism.[6] Fig.10 & Fig.11.This pattern of recreational urbanisation has increased remarkably  in the last decade. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.10 Land use map of Varkala in 1966    Fig.11. Land use map of Varkala in 2004        
(Source:"Land use & land cover utilisation for sustainable coastal tourism development of Varkala, India", International journal for 
Plant, Animal & Environmental sciences,Jan-March-2013) 
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Solid waste accumulation on the beach is another major concern [Fig.12]. Hotels and restaurants located near the 
beach are the main sources of this waste. Even tourists contribute by throwing plastic bottles. The small stream 
running into the sea gets polluted with garbage from hotels and resorts during the season. 
a) Built Environment 
The existing urban form of Papanasam area was a low density scattered homestead type of development with 
most houses located in large plots surrounded by coconut palms. As a result of tourism industry, vacant plots in 
Papanasam are getting built up for providing different types of tourism infrastructure like hotels, ayurvedic resorts, 
restaurants, shops etc. This has resulted in increases in building density, changes in urban form & architectural 
character. The stretch of paddy field from temple junction to edge of the cliff along the right side of the beach road 
has almost vanished now. Large scale developments for multi-storey hotels are seen mainly along beach road. There 
is no uniformity in the architectural character of the buildings here. 
There is another commercial ribbon development seen along the 1.5m wide pedestrian pathway running along 
the edge of the cliff which falls within the 50m ‘No construction zone' in CRZ I. There is a low rise development of 
temporary thatched structures in the form of shops, restaurants and ayurvedic centres abutting the pathway. Beyond 
this stretch are residential areas which are undergoing transformations for providing various kinds of tourist 
accommodation [Fig.13]. There is commercialisation of existing residential and agricultural land uses. Lots of 
construction activities are taking place in this zone for building tourist resorts as well as for making additions and 
alterations to the existing houses for home-stays. All these result in increased pedestrian as well as vehicular traffic 
through the pathway on the top exerting pressure on the fragile edges of the laterite cliff formations which are 
falling off at many places. 
 
 
 
 
 
 
 
 
 
 
 
Fig.12.Solid waste accumulation on the beach  Fig.13.Residents providing cottages for tourist accommodation 
(Source: Author)     (Source: Author) 
 
c.1) Transformation of residential settlements 
House hold survey conducted in the 3 coastal wards of Temple, Papanasam,& Vilakulam give valuable inputs to the 
impacts of tourism in residential settlements. Primary studies show that providing different type’s tourist 
accommodation facility is a successful economic activity in the region. These are in the form of ground floor rooms, 
fist floor rooms and separate cottages next to the house or even renting/leasing out the whole house for tourists 
during the season [Fig.14].Majority of such houses  are pucca (good quality) houses having areas in the range of 
100-200 sq.m, built in contemporary style, less than 30 yrs of age. 53% are 2 storied and 40% have 5 habitable 
rooms.70% of these are owned by educated middle/upper income households consisting of NRIs, government 
servants and businessmen. 46% women are housewives and 17% of the households are headed by women. 50% of 
the households provide first floor rooms. 53% of the houses have made some additions/alterations for adding more 
rooms.44% of the additions are for making first floor rooms while 34% are for making detached cottage type rooms 
[Fig.15]. This type of seasonal transformations are more sustainable  than providing more large hotels & resorts for 
tourist accommodation as this lead to effective utilisation of already existing residential  property[3] . 
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Fig.14. Different types of tourist accommodation provided by the residents  Fig.15.Type of additions alterations to houses for tourists (Source: 
Author) 
5. Conclusions 
Tourism, like any other industry, uses resources, generates wastes and creates environmental, cultural and social 
costs and benefits in the process. Butler’s model of Tourism Area Lifecycle is an effective tool in explaining the 
process of evolution of a destination. It shows that uncontrolled tourism development can result in saturation and 
decline of a destination. The coastal town of Varkala emerged as an international tourist destination on account of its 
unique natural landscape, settlement pattern and socio-economic characteristics of the town. Appropriate strategies 
are to be adopted based on sustainable tourism principles in order to give proper direction to the growth of the 
destination. 
A 'Destination level management organisation' can be formed with active participation of local community, 
Dept. of Tourism and local self government forcontrolling and coordinating tourism activities in the area. Tools such 
as Carrying CapacityAssessment (CCA), Strategic Environmental Assessment (SEA), Environmental Impact 
Assessment (EIA), sustainability indicators, etc. can be applied at the proper stage of tourism development for the 
appropriate planning of tourism growth with regard to the carrying capacity oflocal systems. Recommendations of 
the Centre for Earth Science Studies (CESS) for enhancing beach stability and protecting the cliffs from erosion 
should be urgently implemented to prevent the degradation of the Papanasam beach cliffs. 
Strict enforcement of the Coastal Regulation Zone (CRZ) norms in the coastal area is necessary to control the 
commercial development on the cliff especially within the 50m 'no construction zone'. Considering the uniqueness 
of Papanasam, the coastal wards should beconsidered as a ' Special Tourism Zone ' with special rules to control and 
regulate the phenomenon of 'Recreational urbanisation'. A detailed area planning scheme for this area has to be 
prepared with land use controls, zoning controls and architectural character controls for buildings, facades and 
streetscapes for visual coherence. Further studies are to be conducted to assess the current stage of tourism 
development and predict the future direction of growth in Varkala. 
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